Homogeneous Ce(IV) complex of EDTA promptly hydrolyzes oligonucleotides under physiological conditions. Moreover, the activity of Ce ( The combination of Ce(IV)/EDTA and amines is eminent tools for the future molecular biology and biotechnology.
INTRODUCTION
Scission of DNA is one of the most important processes in biotechnology. However, non-enzymatic hydrolysis of DNA, which is highly stable, was quite difficult. Several years ago, it was found that Ce(IV) ion hydrolyzes DNA under physiological conditions. However, all of these reaction mixtures are heterogeneous because of the formation of metal hydroxide gels. Homogeneous and catalytically active Ce(IV) complexes are required for more versatile applications.
Here, we show that homogeneous Ce(IV) complex of ethylenediamine-/S/,A/,A/',Wtetraacetate (EDTA) efficiently hydrolyzes oligonucleotides.
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The synergistic catalysis of the Ce(IV)/EDTA and amines are also discussed.
EXPERIMENTAL Preparation of Ce(IV)/EDTA solution.
Homogeneous solutions of the Ce(IV)/EDTA complex were prepared by adding equimolar amounts of Ce(NH 4 ) 2 (NO 3 ) 6 and EDTA to Hepes buffer (20 mmol dm" 3 ). The pH was adjusted to 7.0 by NaOH. Under these conditions, the complex is almost quantitatively formed.
DNA Hydrolysis
The hydrolysis of singlestranded DNAs was carried out at pH 7.0 (20 mmol dm" 3 Hepes buffer) and 37 °C. The reaction mixture was analyzed by using 20 % denaturing polyacrylamide gel electrophoresis.
The rate of hydrolysis was determined under the assumption that all the phosphodiester linkages are hydrolyzed at the same rates. The hydrolysis of shorter DNA oligomers was achieved also at pH 7.0 and 37°C. The reversedphase HPLC (ODS column) was used for the analyses of the reaction. The Ce(IV)/EDTA/amine ternary solution was prepared by mixing amine solution (pH 7) with Ce(IV)/EDTA solution (described above). Then, pH for the Ce(IV)/EDTA/amine solution was adjusted to 7.
RESULTS AND DISCUSSION
Hydrolysis of DNA by the Ce(IV)/EDTA complex. When 12-mer of thymidine (T 12 ) was incubated with the Ce(IV)/EDTA complex, the T 12 was promptly converted to the hydrolytic products (Figure 1(a) ). The present homogeneous catalyst is sufficiently active. Oligonucleotides of various sequences (involving all of A, G, C, and T) were hydrolyzed without specific basepreference. The scission took place almost randomly throughout the DNA chain. Similarly, the riydrolyses of the phosphodiester linkages in pT 4 , T 4 , pT 3 were evidenced by the HPLC. However, the phosphodiester linkages in T 3 , pT 2 , and T 2 were hardly hydrolyzed by the complex under the same conditions (Figure 1 (b) ). Thus, the number of phosphates in the substrate must be 3 or more, in order for the Ce(IV)/EDTA complex to show a notable catalysis. Assumedly, several phosphates must be simultaneously coordinated to Ce(IV) for the Ce(IV)/EDTA complex to form the catalyst/substrate complex, since the net positive-charge on the Ce(IV) in this complex is diminished due to the negative-charges of the EDTA. Other oligoamines (diethylenetriamine, triethylenetetramine, tetraethylenepentamine, and pentaethylenehexamine) are also effective for the present catalysis. Preparation of artificial restriction enzymes. The Ce(IV)/EDTA is homogeneous and stable, and thus is useful for the catalytic sites of sequenceselective artificial nucleases. By adding amines, the activities are promoted still more. 
